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0Hi>l)Uli, 7 'y 7 y ffit^AT-f tif ti 1 0 ~ 2 0 m mgg x y f > r L , ^ <?> 
[ 0 0 4 7 ] 

tk) „ 3c7>|]Qft*#m<^ff^c£>7coT&x il<?)SI^fl^tiSt^^lcfflv^N aO 
H* ifcOT^ ^7 'J Sic J: ^S^^^ 1 v Y x -v ^> d t -5 ^\ i« ') 

jj&frffi&ft r lc 7 > ^Alctt'^o < <7>T'x S^^JhIIc^^o TT^jxt+^^^jS^lc® 

=i ') =i > -S^^Jf a ti x R I E (Reactive Ion Etching) «k 5 



[ 0 0 4 8 ] 

d <7)|U O^ittt . iiM<^ ( 1 ) ^icmmtc m<&-fZ>« S b/S a<7>«^'h<* < -fZfzdb 

izit. m&tomz < l . mtt^itnjjfi}<7>±B $ < -? zjjfi} . -t & t> % m ft <?> 

x -< ^ h it ( Jft/tft) ^tk § < i- ft fflQ^)7x<? htt^7^§ <t«tiix^f 

> 7* + <?) jx JfcJBE ~h % T i-f *Uf =k < . /Jn 3 < -5 tc H IxfCJE * _h VF fili «k v^ 0 
[ 0 0 4 9 ] 

r i: [c 7 > (fbo < fc#> . DO fl #§31 % - tf lc m^~t £ r_ i: **Ht L < . RlEftftt 

^O^XX'y f > 7ft ic it ^ T S b / S a ^ < g ft lc if £ i" -5 C t^ILv^vn 

SI fc* £> -5 . 
[ 0 0 5 0 ] 

i^:t*'lH<, h*-t>raSttlXl 0 1 8 -5Xl 0 2 l/cm 3 ggtU 
>- - h JBcf/i fc* 3 0 — 3 0 OO/DgS^n+ittS. C. tUC J: ■oT_hiE<7)pl^ , i 7 $| 
is£ 5 t ^ m\z p n }f # 2 ft £ 0 & is . ; y - V &J/L<7>£f * L v^ij£li 6 0 — 3 0 OH 

m frffim s ft 9 . it ic & ®# ^ s * » s - t § & v^v^ i$ n s . 

[ 0 0 5 1 ] 

i^tiTttPoc i 3 i/n.it>) y) smmnt Lizm&mft-&m\>*-zui£7 o 

0— 1 0 0 0 °Cg)$T'. p Mi- ') =i > *^<7>^fS#Mc K - £°> r7U*^J!afC5 ^ -5 C t \z 
[ 0 0 5 2 ] 

31 <?> ffi; fc ^ T x B 95 -tiffl tiJxttM^ffllc tis ^<^#P 

$B$t4 <7)|%*ti. ^ 'J =I>^^<7)^HfJlCL y XfitiftU 7 <y @^ fiH & <7> ig ^ 
ffjuTX7f > Lfct, U i>* 7. M^iifSC t IC J: *9 7 o S . * «fc 

1 IC . «ffi<^ p +M^Hal 7 ( B S F ^JhSi) % T >l ;z9i,^-XMci oTffMt^f^ 

[ 0 0 5 3 ] 

Wris J: rjf^f^^fflv^T^KHftT^ ^ 7 t t. > «; n >J1^^^ H ^^ 'J n > /S ^ # t? IS B B H H ^ 
'J =i >H=5r ir^StSg 4 0 0 "CgIWTT*ffM LTUu. tzfz LmmttWr^ m^X m 

JS * ^> * 7 \z *<r>mi&m Z t h*<Z^T'$>Z . 
[ 0 0 5 4 ] 

^ iJ 5 0 nmJUT* J L < tt2 0 nmWTt L . ^ B H H S^ xa > fli^ ffl T ff^^i" * ii 

^-tt^<^l?$ti 5 0 0 n m W T x *TtL<ti 2 0 0 nmWTtfl), 
[ 0 0 5 5 ] 

^IlaX 4 fc ^> n \z i M x ^y^m ( 13^ ) * J? $ 2 0 nmttTTI^IS fc Jff '14 fa _t lc 
X' 3b & , 



[ 0 0 5 6 ] 

YKizjxmwjitm 6 %mfc~tz>« ixmrnitm 6 cottnt lti$. s i 3 n 4 n o 2 

m. S i O Mg 01, I TOl> Sn0 2 i, Z n 014 ttffli^ : J: MIS 

% n t L . MJxttlC L fcv^-< ? h Jl m&^'tfc^^ X t-ttilt. ( A/n ) /4 = d h*Jx 
tt K it IS <r> M il JH I? t o fj^li. -$felcl!§v*'b ft* S i 3N4I ( n = #9 2 ) ^> 

[ 0 0 5 7 ] 

Hfti: LTii, PECVDS, IIS, x^-y IS4 0 0 ^ 5 0 0 r 

ggT'ff^t^ jxttBfriLJg 6 l±&*fc-rsfHW«« 1 . 2 fca&lcpff^tf)'* 
5? — > T- 9 — — > ntte<. 9 — — y 7ft t L T 14 U y Xf^^7X^l:fflV^fcl 
ff>/ffi (^inJji^im-O JxttKitH 6 ff^/^iff ic v * ? fc> £ dbm 

BlLTfcS, JStfBfrihJK 6 KZf&'&lZ Z ^fcfflv** C t -5 . £fc8l|tf> 

1. 2 tm&nm&tft4&&f&$ &z\.*t>wz7 t ^ ^-^>i-ft i b—i!3if{3-?& t ) . z<n 

J& i± SO IB > < 7 - — y 7 <7> \t % \> . :^)Si 3 N 4 )S[c&. Mf&<7>1&\z liftH^ v 

— x3>a&*. ^ ^ it <^ ^ ii <^ tc a >i ? ^ v y — ^ a > -aa *> . jxmwut 

[ 0 0 5 8 ] 

YKIZ. SHx<7> Hffl IC #S - X h ^ N Rffl IC T ^ >-->A-<-XMdJ; u #S - - X h ^ 
LT^t & C i: lc «k 9 (W^. EP ^HJ fefe j£ v£ i: Df ^ ) x iffSJi J: Vlff ft^f^ 

[ 0 0 5 9 ] 

£ -f . Iffiltft 8 t LT, T ^ 5 — ^ t tf t ?ih^7^7 'J -y h % t ^ 

5-H7AlOOSM5Ptc^tLT^-tl^tllO~3 0SMg^ 0. I ~5 11^ti^LT 
^-xftlcLfcr^ Mx.lt ^ 9 >) -y 7° >) y h ft X- EH ffl L . S£ 

^lc|B]B?Bc 6 00 — 8 5 0*CT*l~ 30 3 tc Jc 0 fe£ § ft" t+ <b *i 3 » 3 <t> 

t B \Z is ') 3 y Si lC T ^-^Alil'itU, Kffl T t df- ^ 'J T^Sintl. 

:t^R('p+IM7 (BSF^It) ^-[B](ff icJ^jsRS *i £ . :«^p+M^7i 
5 - ^AH-^agli^ lXl 0 1 8 -5Xl 0 2 Vcm^SttS. 4 is . pSw 
^4ifr^|4^7U* i: LTttB (*n>) ^fflv^§ c Ufli. 
[ 0 0 6 0 ] 

&4f. 9IBIj6fe^^*fflv^T 3<?> p +mffit& 7 ■&Bfc'tzm&\*. WLlzm^fz «k 7 icSi 
[ 0 0 6 1 ] 

7 <r> _h iz ft t? L & co \t * 7) * * H M <jo — LT«7 :HT'§, 3 <^ Jf ^ ^ ^ 

It Lu. 
[ 0 0 6 2 ] 

sfirfcx C^p+M^li5|7 (Kfflffl) lis EP^JfefeBKvS tcf^^T . ^ ^ JSfC^T^^-t * 3 
t^iT'Jb^o Zc^if^-ii. B B r 3 tltli: LT'SH 8 0 0 — 1 100 'CgllT'ff^ 
^tS. fttlc^j* LT 3hZjg.m , mmffii& 4 (^®PJ) Ic l± ft IS «: <7> J£ fc ^ 

T & 3b h C db L T is < o ^ , 360 7°n-bXlcJ:oTJxttl%ih^6lcr>-^^ 

- f > ^7L*-i^l^ii 1X1 0 1 8 — 5X1 0 2 i/cm 3 @S kti. Ctllc J: oTpS 



>*>\> 7 5 t Z cn p 7 t^miz Low-High Ba^T^^-f i 3 t f)*XB £ 

o 

[ 0 0 6 3 ] 

p + 7 nmi&Jjft it. EP Jii&J j& & # * & fK >£ fc: IE £ 3 ft 5 

$d a H B 1 y M n >m & if £ * #rfi Jg 4 0 0 °C jg £ T X L T t «k V^„ 1 

0 — 2 0 0 n mgf i: i" S . 3 <r> t # . p + 7 t p I ^/f^5 J:^)ffllC ily 
•;n>$Sli£(^l3^) £J¥2 2 0 nmiilTT?0JsR-t * J: Jft 14 ft _h »c * #r *> S . fc/!Lf 

gfiv* 7' a -b Xfij^ t ts: £ Jc 7 \z * tf> 0 1£ NH J? % i* #> S 3 t fc^STftS . 
[ 0 0 6 4 ] 

tfac*^HH<of|fijmffi 1 . 2 3s =k V^ffliB^J«S 9 . Z ft h \t . 

m tr t ?^U7X7 «; -y h % IS 1 0 0 fi M §Mc it L X * ft f ft 1 0 — 3 0 fi M g& . 0 . 

1 ~5llg^f *LT^-XftlC Ltl^-A h #IJ x. li 7 N 7 'J — > 7° 'J > h T* 
EPBI. |g t* It ic [b] Bf [c 6 0 0 ~8 0 0'CT*1~30 ^ggilttJ 3 i: ic «k *) EPfifflffllcjS! 

[ 0 0 6 5 ] 

3 ft b^tlttfi i: LTliv if. C u . Ti;--7Ah^f: iftK^Bt ^ & < »fc 

1 M#frtt**£fflv^ £ 3 i: jb*M i; ;b*. & 3* <*> ^ fc> $R fc* S <fc #f $ LUo MtttL 
T li 3 ft <b ffeJS % ^ -bm^fz £\im®tf&teU9\~\z t . X ;n° -v ? >S v 3S»>£ & £f 
<?>MS$IIJg>£%fliv* S 3 t jb*T*# -So Jff lc ^- X h ^fflv^EPPJI^^>iTMi. v^fc«>*7 
t ^t-Ai-ffiicioT, Jxttl^jiLJg 6 * 7 - — > r-t* 3 t & L ic . ftijmtS 1 . 

2 i: &&ffeJ!#^- 7. h ^jxttKihll 6 ±lCift|iEP©J L^^mil^i"^ 3 i: lc «k -o TftflJ 
ti 1 . 2 tl^tlf«4 fc*>IBk:«mi&iiltt% S 3 Jb*T-# . mil n * h ic # 
fiT k: * #r T #> -5 . iflltl 1 , 2<7)Bl&\t. mmm^ v + Mffii&7 <7)ftZf&lzJcAL-i 

[ 0 0 6 6 ] 

§ <blcm«i:#i$# 48 £^tf>*fc#>. ^- 7. h % m ^ tz EP JSOfcfefiK^ 

^ip^^iaX i: ^^ffltc T i ^±f£y> i: L Tz&mm^W A~? Z> t & v^ 0 SIfft<?) 
Jf^-tt . T i±^7>4ii<?)Jl^li5 nm^TJ: L T ^J»IS ft'ff A 5 ti -5 c tc «fc ^> ixtt 

[ 0 0 6 7 ] 

sfirfc x lilts 8 t mmttitinm 9 t a** *> n-o Ti? < t sun**^ c ^-tv^ 

^ t ^-f . ft MM t [B]ti<^IK^±^y> t ts >* *'*-mt y i y tf-mxMf& 

[ 0 0 6 8 ] 

\z m C X ¥ m f -f -y 7-^11 ic «k o Tilt« 4? «k Wlltft ± ic ^ BB ffit& 

[ 0 0 6 9 ] 
[ 0 0 7 0 ] 

[ 0 0 7 1 ] 



jSt£'I4 ^.'H 2 t Ltii> # 7 x ^ # # - # * - h mm* t &m ^bti^. # 7 x 

HTIiflfi^7X, ^l£^7 433$ ft #7 x . M IS Ix ft # ^ x & tr <b ii £ fc*. 

— A£ © ic l± i¥ $ 3mm~5mmgS^ei^ft#7 < f£ ffi £ *i £ * # V # — # * — 

[ 0 0 7 2 ] 

|& tr - ;u #^rM 2 0 — 4 0%<7)xf u > ^^;i,T-bT - hitf ^# (EVA) <r> is fc*. * 
tf — ^ 7 — ^ (PVB) & ir^±/&7> i: tS . J?§0. 4-lmmgg^)y-ht 
^fig<7) V* <b tl h . Tttltt 13li, >fc»«jife 1 7 <?) ft m IZ ^ o T 14 . 

Xfltcfc^T . MUM L Tf&<^8UW i:--*fbi"-So 
[ 0 0 7 3 ] 

HfflfSStt 1 4 14. 7R^^3!l3i L £u «fc 7 tc t ^ 5 fi^mt L ^WM'tt^^i" -5 7 -y Jf| 

flg >- - h T ^ *+£.fz\*is ') il % ^# L £ # x t U > -r- U 7 ? U - h (PET) 

[ 0 0 7 4 ] 

1 [4. R%\zm-<tzh is 9 . 15IJ x. 14 . L <*> Hffi IC # ffl ib* n - h § ft 

fcl?*tt^)ttl^*bft5. 3 tl^pffS<504% $ IC^Bf L . icl^mvtil^^ 1 0 7)rtft3XffimtI 
T*>S X A*-fi 1 j; ?-/ n <y> n ® ft TuMS 9 lc#fflft[tLTfflu|,o 

[ 0 0 7 5 ] 

mmiz 9 -/ 1 l^ie^i-^ica. t-f. 57-7*1 1 ^-^^ici^m-aii^^ 1 o 

It * -y h x T - ^ * -y K 7' U - h & £ lz J; *) # BB ft It T'fi^f i" 3 . Hut , C <D 9 
7*1 1 <7>flyffi* t i? - - ;u \z L i: S tcPfIi--S*^mvtil*^ 1 0 <7> SHUCKS tii ft 
9 ic[s]titc LT^fflf+t-HI#i-£„ M^iJli^^it^t4Pfii-^icPtmvt!l*T 1 0 <n 

1 Is]±^}i#i-ni4 «kv^. Ctl*** 0 3gLT«8C^>>fc»1B}fe^T 1 O^fi^c 

[ 0 0 7 6 ] 
[ 0 0 7 7 ] 

ai^KJfi 1 5 14. ? 7* l l ic «k o Ttll^^ tifctitiif 1 0 <?> S* fc* <b « m ai ft * 

* -y 7X16 ^^icfeil, I^H? 0 . 1mm— 0. 5mmlS> 

i1iM6mmgJ5<7>f|B]f§<7>lt®^frtc2 0 — 7 0 MmgS^lffl^tlLf:^^ FffS^>^ 

$t^BfL, iKmn^mj- 1 o ^mtiic^Hfttt $ ntv^. 

[ 0 0 7 8 ] 

±M!<^ =k 7 'flrSS^'tt^^^ 1 2 . ftflfj o *B *t 1 3 . ^^<^*Pim-a!l*T 1 0 

tc ^ 7- 1 i^ttiftK,^i 5 t*mffi$ tirz±mn}kM^m. mm^ytmu 1 3. isffiw 

1 4 ^»«#^}f#-#fbi-^o i-^r^*>. £ § W <?> f i JS # ^ 7 5^-5 7 tDf[4ti^Mi± 

f^^lc 5 0 — 1 5 0 P a ®)^lcMJ± L . 1 0 0 — 2 0 0 °C^S^T' 1 5 y>— 1 

i^re^n^L***'b^ijE-rso ctucjcoT. ^ot t siic ^ n?ns3 1 3 

[ 0 0 7 9 ] 

£<blC. ±M<?>ft^lC cfc o T f^tll $ tlfe^Kltifet >* ^ - >l 1 7 <7) ^ ;U gg<7> RfflJC 3^ 

T -K -y 7X16 ^Jf^iijlc J: 9 3X ^ ft It ^> , # v 7X1 6 14 . ic^tmm^T 10*^ 

<^tuftse^i 5 h w^^\^\zmm~f^> tztbco -?>i c^m^) ^mm^n 7 ^<^t-^ 9 

J^3T t* -y 7X16 <7>Mt&<7>± B $ It . tti ft #3 1 6 0 Wggw-iR ^TkHmttilt ^ ^ - >i 



Xlt I 0 0X6 0X2 0 mmJgJ&^fc^jb^v*. 
[ 0 0 8 0 ] 

* . * ^ « ife ^ ; J =>- - ^ 1 7 <7)-'^-^p&^ : §33a&lC)N' LTty 

Z t # < . tf> Hffi tc a T >l -? -i h 3^11 4- if 2 *l -5 » f LTCWty^-'l'tHi: 

j: 7 4^ ^ - - * 3 t \z jc o t . mmm^M^mm'&m^ttH- l . <?<bic. * 

KSiife t ^ a. - ^ ^£ a g-* £ £§ # * £r tc BX *) & ~t < ~t 2> z t h*X # -5 . 
[ 0 0 8 1 ] 

Ul _h tc =k o T . HH 60 ± ©Wrfet S> ^ - ^ jb*HBl $ ti § „ 
[ 0 0 8 2 ] 

[ 0 0 8 3 ] 

± i£<7) Bfl x- ti . iltl t Hfijm*^ 2 o%ffiifc±|©ltrfe^^ Kov*Tifc«H%ff o 
titers ^<7)T*lift < . S^ffifll (HM) tc^T<7>mffi/b*^lt h fifz 9 <i -7°co±m 

[ 0 0 8 4 ] 

> jf-mm'&ffiz.tzm tc j= t^bh l £ c niz m& t ftu, 

[ 0 0 8 5 ] 

BJJLfcfc*. nl^Miy =i >^tfx^fflv^ fcif £-tc t . % Bfl + <?> * 'tt ^£ 51 tc i" ti if m *i 
(^^n^XlcJco T * IE Bfl <?> #j m ^ # i)»T' § § o 

[ 0 0 8 6 ] 

znmm&m-&>*>i ? mm&mmsm^izmm Ltr^Ltfg^iT^oT^ *%b^ 

^il^i" S C i: *»T' § § = 
[ 0 0 8 7 ] 

3 <b k: ± i£ <7> tfc W|TM± . *f * *t -f > ffl v> x =i > * $c £ flltc i: o fc* 

x Sflx ti ^ f x -f- >f y r>£ \z z> $j<d \z m § ti ft . 

[ 0 0 8 8 ] 

£ x 1 . 1 0 < S b / S a < 2 . 1 0 <r> ^ % ft i" a6 tc . jx UCIt * > ^ v ^ > r 
fi \z m%. 2 fi % ^ <r> X- li ft < . l5iJxt£U-->f-^r^> r ft ^ ic «k o T . «S ff^^^/^ 

m-?&z>o hl tz z co m <v mvt^ t pi^ $ ti § t <^ t- h ft < . ^ ^ . ^ifciictiib^ 
a i± ft t comm. iz ~t & z 1 3b*nr mx % . 

[ 0 0 8 9 ] 

$ ^ tcmtlff^fluStC *> ^> ^ C 0 gg*0^-t 5 C h tC J: o T . *%B^ [C#£ i^-?*> 

SI. 1 0<Sb/Sa<2. 1 O^^tffctiitcLT^^u. 3 tfO fl ti tS^lt 

^oit-n-^ Og^^^^fCtiFM^^ *i£ t ^T-tift < . mVt. £Ltit & fz l$ z ii <b co m t> 

-t±ft ^^^imtc-t-5 c t fr^mx&z* £tzzco^"£i$mmTco%hWimcommmm*m < 
. m<t. t&coffit&co&mmnmmm&'&Ti-f . & <-tz\>t>«> zmh=- $ v ? - tzmm 

[ 0 0 9 0 ] 

$ hiz±m^ j: 7 tcmSTtcit^ fl t jxfCtt ' X -V ^ > r*ff 7 

1 0<Sb/Sa<2. 1 0 5^ * it Z t t °T II T* -S 3 t It W 7 * X t 

ft c 



[ 0 0 9 1 ] 

ti t . * ie m it z ti h <?) m. w.m ic m%. 2 ft z t <d x it % . 

[ 0 0 9 2 ] 

mm t L X It . ^rtXh mxmis. Zfttzl 5 0 mmX 1 5 0 mm^ -i Xco^-MVtco p m 
[ 0 0 9 3 ] 

L fc. HPjm«<7>^#^ ? - > li . £ jHx »£ * 'fr *SUC ft LT^xl^lC 2 *EI 2 ftfz>* * ^ - 
— ^ft 1 <?)I^ t 14 8. 8 mm. x — MS 1 <t>i|i@^ 2 mm. ZZ.r><r> * ^ — ftffi 1 
<?> 4* 'fr *ft IB EE H * 7 5 mm. — 1 ictt L Tfiii. (**cstS;frlSl ) IciCISiiSi 

lift *ft k: *t L T *ft *t & ic E ■ $ ftfz y i > 2 <7>Sflx — JH^ <b fM £ X<r>^k 2 ( 

3£ * T- fit -tfl 5 n'xn'-tft i <o i|ig ^ # t? Uth§) t 1 4 9 mm. 7 ^ > *-fi2 <?> 
*B% 1 6 0 m m. ft gt5 ^ -f > ^f-tS 2 tf> * 'fr *ft HI <?> ¥ i9 BE III % 2 . 4 mm t L fc. 

[ 0 0 9 4 ] 

t rz&fflLWt$*>bi&\z i ^ new LTistt^ic 2 *<7>tf 3 tife x — iss 

1 tf>JI £ ^ 1 4 8 . 8 mm. x A'-tl 1 <?>*g% 1 . 3 mm. — o <^ ^* X — l <o 
+ 'C> Jffi W BE HI * 5 0 mm. X ^--fi i left t Tit (mWlffiTifc}) ft&Mffi. 
tp'bHSilztt LxmttWlzmW.2 fttz-7 1 y 77-mM2 <nMM — iffifr^fiL>Q£XcoM2 
+ Tffi-tfl £ * ^ - MM 1 <?> 4@ ^ # t? i: L t B ) ^ 1 4 9 m m . 7 > # — ^ffi 2 <r> 4g 
* 8 0 m m. Bgt5 ^ >f > ^r — 2 tf> + 'C> *ft IB ¥ i9 BE Hi * 2 . 4 m m h Lfc. & 
. 1 a > ^-mtl 2 ¥ ±9 <7) li . ^ ^ A*-fi 1 tcfitw L — JUS ib fbttj * T<?>4% § 

1 0 LT, # *<?>#3!H&1B ( 9 # > h ) \z is It £ m % S a6 . ^M¥±3lc «k o Tft^ 

[ 0 0 9 5 ] 

S b col$.lt)xffc'\i A, iry x -y ^> rtc «k ^ f Hi^fig<7) TU\z Hbtz & gp^^ffiffi^k: 
t^C fcic i oTf ft^tfco C w J: § ic C 1 2 ^ 0 . 1 s 1 m . O 2 ^0. 6slm. 
SF 6 ^0. 4 s lmlU RF'^-fl5 kwHfc. * Tz S b <r> fl ^ ^ fb ^ H± £ #> 

. iXl^ffiTU^ii^^fb^ Iff;. 
[ 0 0 9 6 ] 

Ift^HiL^ Z <7> ^ ft S It h ftX \^fz^^L\Z o v^T^ffi^f <7>i!l^^ff o fio ^ffltt<7> 
PJ^lc It . AFMCilT^tjSI^M. Digital Instruments • Nanos cop e III a) 
fflL> «l5nm^)*>f L^-^ffluT, l A imft^0. 2HzT5 12X1024 
> h <J0 1!) ^ * o tz o * PJ Stills i > ?y - mm 2 <r> r|ig I!) S t la] C 9 # 4 >t X* 

[ 0 0 9 7 ] 

Sb/S a<7)fllcouTfl. /Jn»j£WT 3 tft a T'Ht#E A L . *^HH<^IEH t % 5 if 
[ 0 0 9 8 ] 

liv^-f tl t LT*S*ig 0 . 0 5 X t &%.-&'if . S^tt*fit^aFT?*>S. 

[ 0 0 9 9 ] 

*fcx ±mnttL<nn&t lt.jis c 89 13 (1 998) xMfe$ nzmmm 

m$. ( I sc) iiliHf (FF) icooTtt, c <r>%L&\zM~3\^xm%.*4T o fc. 
[0 1 0 0] 

£<btc. #^tt$^i:LT. tafe**frlc J; *) ftML tzi^mmmm^lz^^X . PJ^^ffo 
t^StHfiNo. 1 2 h L T IB«J L T < . 3 <7> ^Jvi l± . Jxltv'tt t > x v * > ^ * m 



utuSit)*, Sb/Sa ft b**$&W<7>mm 7 &*ft^ Jttiii-l^itu<^*fr lc J: o T 

[ft 1 ] 



No. 


^"TT" ml fm SB 
f m ^ ^ 


Sa 
vcm t 


Sb 

kcm j 


Sb/Sa 


Top 


« 1 «^ 

*J O w 

VniM/ cm / 


FF 


Tl 
\ 7w / 


1 

1 


225 


20 6 


20 6 


1 00 


7951 


35 14 


0 73 


1 5 fi1 


2 


225 


20 6 


21 6 


1 05 


7Q4Q 


OJ.OO 


n 731 

KJ. #OI 


1 5 fi9 


3 


225 


20 6 


22 fi 


1 10 


794fi 


35 39 


n 74ft 

KJ. i to 


1 fi m 

1 D.U 1 


4 


225 


20 6 


24 7 


1 20 




35 34 

uJ.Of 


ft 7*53 
kj. / jo 


1 fi m 

1 O. 1 9 


5 


225 


20 6 


28 

£.0.0 


1 40 


79fi3 


35 39 


n 7rr 

KJ. / JO 


1 fi 1 Q 
10.19 


6 


225 


20 fi 


32 9 


1 fin 

1 . uu 


7945 


35 31 


0 7*57 
kj. 1 %j 1 


1 fi 9n 


1 


225 


20.6 


37.0 


1.80 


7968 


35.41 


0 759 


16 26 


8 


225 


20.6 


39.1 


1.90 


7953 


35.35 


0.757 


16.19 


9 


225 


20.6 


41.1 


2.00 


7944 


35.31 


0.747 


16.01 


10 


225 


20.6 


43.2 


2.10 


7952 


35.34 


0.752 


16.08 


11 


225 


20.6 


45.2 


2.20 


7942 


35.30 


0.732 


15.63 


12 


225 


20.6 


22.0 


1.07 


7950 


35.33 


0.732 


15.61 
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No. 


(cm 2 ) 


Sa 
(cm 2 ) 


Sb 

(cm 2 ) 


Sb/Sa 


Isc 
(mA) 


Jsc 
(mA/cm 2 ) 


FF 


(%) 


1 


225 


13.1 


13.1 


1.00 


8267 


36.74 


0.738 


16.81 


2 


225 


13.1 


13.8 


1.05 


8272 


36.76 


0.743 


16.80 


3 


225 


13.1 


14.4 


1.10 


8281 


36.80 


0.751 


17.19 


4 


225 


13.1 


15.7 


1.20 


8241 


36.63 


0.753 


17.10 


5 


225 


13.1 


18.4 


1.40 


8255 


36.69 


0.756 


17.20 


6 


225 


13.1 


21.0 


1.60 


8298 


36.88 


0.757 


17.31 


7 


225 


13.1 


23.6 


1.80 


8278 


36.79 


0.759 


17.31 


8 


225 


13.1 


24.9 


1.90 


8264 


36.73 


0.757 


17.24 


9 


225 


13.1 


26.2 


2.00 


8271 


36.76 


0.754 


17.18 


10 


225 


13.1 


27.5 


2.10 


8259 


36.71 


0.752 


17.11 


11 


225 


13.1 


28.9 


2.20 


8258 


36.70 


0.74 


16.76 


12 


225 


13.1 


13.9 


1.06 


8270 


36.76 


0.741 


16.79 



[0 1 0 2] 

m 1 h t? £ J; 7 \z, 1. 1 0<Sb/Sa<2. 1 0 <7>fEBK t^b^l^fiNo. 
3 — 10 Itmmnffi 3 5.3 m A/ cm 2 JU±"?S> £ t b^lz, FFtO. 747 
■S^Wfifc^LTv**. ctitc^L. Sb/Sai'l. 1 0 «fc 9 t<M v>fEBT? 
No. 1, 2 TMi^l&m^itlilpJ^^fi^^i-^^^. F F **0 • 7 3 1 iilT t f& T L fc. 
ItSb/Sa*^. 1 Otii^MflNo. 1 1 ^)Ji^^F F ^'0 . 7 3 2 tiTL/i 
. z*UcJ:*K 1. 1 0<Sb/Sa<2. 1 0T'!Jfi^l$**l 6 %tai-5iv>l0 

±mmfcm^^m& z t Mgfc. 

[0 1 0 3] 

*fcx ^2l:^tl . 3 mmi^A- x 3 * ^ It 1^ ® vfc Jfe T T . 1. 



. 3 ~ 1 0 &&nti(L&fgti- t 3 



F tt^T 0.75 ~&Mz- & 
0<?)iEHTU^ii(l$<) , l 7 



1 0<Sa/Sb<2. 1 0 ^iEB. t^h^MSNo 
6. 6mA/cm 2 ^ail>^vMl^^tJ:^lc, F 
flh'iofco C tl \z «k ») 1 . 1 0^Sb/Sa^2. 1 

[0 1 0 4] 

£4? x HI. It 2 <D v>-f tl^Jf^ . 1^ * ^ fMc J: 0 
[0 1 0 5] 

[ 0 ffi <?> i£ & 1£ Bfl] 



fFM L fcg^N o . 1 2<ni 
•5 ffl ft fc* H ^ tl *z o 



[ 0 1 0 6] 

[01] ( a ) li * m <?> 

tST-J)'), 0 2 (b) <T) 

[02] ( a ) li * IE flfj <?> 



[03] ( a ) * f & BH 



[ 



[ 



C 



i r 



[0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 



iz ^WtiL ; J ^ — >i 1*1 <r> 

0 4] >l ? ?S ! S ') =! > 

. ( b ) lilt Altffl ( 

<?>mw] 

10 7] 



^* — n f j§ 



<r) — m ^ -? m t* #> 
it 

ffl) Mfrh<T> 



*Btmrt!l<7>--$:i& & 



. (b)a(a)<^B-B^ 
^^t0T^^ ( b ) It * 

- #y ^ ^ -* 0 x* & *) , ( c ) 
mm^^-tmx^ 1 ) , (b 

^^L . ( a ) a Iff CSM3H0 

± u m x**> *) . ( c ) it ( b 



ft<7) 
f£Bfl 

) ts 

) <?> 



1 

2 
3 
4 
5 
6 
7 



lilfft 



tB m m 

^3 T * v ? x 

^ x — 

y a y tf — MWi 

p 



io9- • • mm&tinm 
i i o • * • A*)^iy n> 



[wm%] mm 
im i ] 




[0 2 ] 




[04 ] 



(a) 



101 
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104 
105 



>103 



107 



109 



108 



101 



(b) 



110 



La 



102 



106 



(c) 



110 



108 



109 
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T£>oT. HulB^M®*^5^fflM<^M(t^[«I^'b¥HmL^: i: §<^fflff ^ S a (cm 2 

cm 2 ) t LfztSlz . 1. 1 0^Sb/Sa^2. 10<7>ffl^%Sifc-*<i: , 7lcLfc. 
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